A structure resembling the lacinia mobilis in Peracarida (Malacostraca) is described for the coxal gnathal edge of the mandibles in the halocyprid ostracode Spelaeoecia capax. The lacinia mobilis is present at the distal portion of the gnathal edge close to and articulated with the incisor process. Proximal and closely associated with the lacinia, two processes are present. In the center of the gnathal edge, a flat process partly covers two comb-like spines. A molar process (masticatory pad) is present at the proximal end of the gnathal edge. The lacinia mobilis described herein resembles the peracarid lacinia in possessing a number of cusps similar to the cusps of the incisor process, its orientation parallel to the incisor process and the presence of an articular condyle at the basis of the lacinia. The described similarities, however, concern only the left mandible of certain Peracarida where the mandibles are asymmetrical. In Spelaeoecia capax, the mandibles are symmetrical. The lacinia mobilis in certain ostracodes may have evolved independently from that in Peracarida. The term lacinia mobilis is used as a descriptive term only, not implying homology.
INTRODUCTION
The lacinia mobilis, a movable appendage of the mandibular gnathal edge inserted near the base of the incisor process, was first recognized by Boas (1883) and Hansen (1893) in several peracarid crustaceans. Hansen (1893) also documented a 'lacinia mobilis' in Hexapoda, and some years later a 'rather small, thin lacinia' in a representative of the Symphyla (Hansen 1903) . Recently, Richter et al. (2002) compared the peracarid lacinia mobilis with similar structures of other crustaceans such as Remipedia and also with certain mandibular appendages in Symphyla, Ephemeroptera and Diplopoda using SEM. They concluded that a lacinia mobilis, in different shape and structure on the left and right mandible, is a unique character for Peracarida and that similar structures evolved several times independently (in contrast to Bitsch and Bitsch, 2000 , who scored this character as homologous for several arthropods). On the other hand, two other components of the mandibular gnathal edge, the pars incisivus and the pars molaris have been homologized between different crustaceans and other mandibulate arthropods by Edgecombe et al. (2003) . The correspondences of the gnathal edge in crustaceans, hexapods, and myriapods contribute significantly to the homology of the mandible and therefore, give support for the monophyly of the Mandibulata (Edgecombe et al., 2003; Richter and Wirkner, 2004) .
This contribution presents a detailed description of the gnathal edge of the coxa of the mandible of the myodocopid ostracode Spelaeoecia capax Kornicker, 1990 (Halocypridae; Halocypridina) from anchialine caves in the Bahamas (Kornicker and Iliffe, 1998) , the gnathal edge of which shows striking similarities to those of certain peracarids.
MATERIALS AND METHODS
Four adult females of Spelaeoecia capax (USNM 194288) were dissected in ethanol (dissection should not be done in glycerin) and the mandibles prepared for SEM. To facilitate good results, specimens were cleaned for a short time (1-3 seconds) with ultrasound (Bandelin Sonorex) in 70% ethanol in small vials. The mandibles were dehydrated by a graduated series of ethanol (starting from 70%, then 80%, 90%, and absolute ethanol for 15 minutes each), critical point dried (BALTEC CPD 030), mounted on SEM stubs using carbon adhesive Leit-Tabs (Plano) and sputter coated with gold (BALTEC SCD 005). The SEM used was a LEO 1430. The images have been edited and labelled using Corel Photo-Paint 11 and Corel-Draw 11. In addition, one male of Spelaeoecia capax was dissected in glycerine and drawn with a camera lucida.
RESULTS
The mandible of Spelaeoecia capax consists of a coxa, a more distal second podomere, a three-segmented endopod, and an exopod represented by a bristle. Endopod and exopod originate from the second podomere, which is therefore referred to as basis (Fig. 1) . The basis carries a remarkable row of six terminal triangular cusps on its distal edge and one sharper triangular anterior tooth, forming a basal gnathal structure.
In the following, we focus on the morphology of the gnathal edge of the coxa. The gnathal edge is proximallydistally oriented with the proximal portion closer to the mouth opening (Figs. 2A, B) . This implies that the proximal part of the coxal gnathal edge lies dorsally from the distal part (Fig. 1) . The gnathal edge, however, is not completely oriented in a right angle to the body length axis but the proximal portion lies also anterior to the distal part. Right and left mandibular gnathal edges consist of identical components with no differences. However, they are mirrored, which means that the anterior-posterior and proximal-distal The incisor process carries a row of eight distinct coneshaped cusps oriented in an anterior-posterior direction (ip; Figs. 2A , B, C). The central cusps (cc; Fig. 3A ) are more pronounced than those at the periphery. The row of cusps lies parallel to the tooth row that is present at the distal edge of the basis (bge; Fig. 2A ). Also, parallel to the pars incisivus a movable element, a lacinia mobilis, (lm; Figs. 3A-C) is present proximally to the incisor process. We refer the term 'lacinia mobilis' as a pure descriptive term without anticipating any hypotheses of homology with either the peracarid 'lacinia mobilis', or those in other mandibulate arthropods. This appendage carries a row of seven coneshaped cusps, the posterior-most slightly curved. At the basis of this lacinia mobilis, an extension representing an articular condyle (ac; Fig. 3A ) is present. The lacinia mobilis inserts only at the anterior half of the incisor process whereas there is no contact between lacinia and the posterior half of the pars incisivus (lm, ip; Fig. 3C ). Proximally, two processes (ap; Figs. 3A-C) originate from the anterior stem of the lacinia mobilis. The stronger and more posterior process terminates into a sharp cusp ending at the same level as the cusps of the lacinia mobilis and those of the incisor process (ap, lm, ip; Fig. 3C ). This process is distally and anteriorly covered with fine tubercles. The weaker, seta-like process originates more anteriorly.
A group of three structures (ia; Figs. 2B, 3C) is present in between the lacinia mobilis and the pars molaris, at the same distance from both elements. The distal-most of these three structures is a strong flat process (fp; Figs. 3B, C) bordering the two other appendages. The two other appendages are comb-like spines (csp; Figs. 3A, D) , the larger one carrying about eight cusps (the number differs slightly between different specimens) and numerous tubercles on its proximal surface; the smaller appendage is covered with tubercles, some of them elongated into cusps. The two latter appendages may be at least passively movable (see Figs. 3A, D) .
The pars molaris consists of four parallel oriented toothlike protuberances (tp; Figs. 4A, C); the two more distal teeth more pronounced than the two proximal ones, the most proximal one very sharp (see Fig. 4B ). The teeth terminate anteriorly and posteriorly in two cusps, both connected by a concave ridge (Figs. 4A-D) . In between the four teeth and at the lateral sides several spines are present each terminating into numerous fringes (fs; Fig. 4C ). The fringes densely fill the space between the teeth (Figs. 4C-D) . Fringes at the distal and the proximal border of the four teeth originate directly from the surface of the gnathal edge and do not have a common (spine-like) stem (Fig. 4C) . 
DISCUSSION Mandibular Gnathal Edge in Other Halocypridina
The Halocypridina comprises Thaumatocypridae and Halocypridae; the latter includes Archiconchoecinae, Euconchoecinae, Halocyprinae, Conchoecinae, and Deeveyinae. The gnathal edge of species of Spelaeoecia, Deeveya (both representing the Deeveyinae), and members of the Thaumatocypridae appear fairly similar according to line drawings of mandibles of those taxa (Kornicker and Iliffe, 1998) . Claus (1891) described in detail the mandibular gnathal edge in certain Halocyprinae and Conchoecinae and introduced a terminology for the structures of the coxal gnathal edge, which has been translated into English by Skogsberg (1920) . In these taxa, the coxal gnathal edge consists of 'Zahnrand' (Claus, 1891) , i.e., 'toothed edge' (Skogsberg, Fig. 3 . Spelaeoecia capax -left mandible: A, Distal portion of the gnathal edge (anterior view). Lacinia mobilis articulated by a condyle (ac) with incisor process (ip), the central cusps (cc) most prominent. Two adjacent processes (ap) originate at the posterior side of the lacinia mobilis (lm). A flat process (fp) covers the stem of two comb-like spines (csp) from distal. B, Incisor process (ip), lacinia mobilis (lm) and adjacent processes (ap), medial view. C, Two adjacent processes (ap) originate at the posterior stem of the lacinia mobilis (lm) (anterior view). D, The two comb-like spines, medial view. 1920), 'Zahnplatte' or 'Zahnwulst' (Claus, 1891) , i.e., 'masticatory pad' (Skogsberg, 1920) , two parallel to the incisor process oriented tooth lists, 'proximale und distale Zahnleiste' (Claus, 1891) , i.e., 'proximal and distal tooth list' (Skogsberg, 1920) , and some spine like structures ('Hakenzähne', 'Stachelzähne', Claus, 1891 , or 'molar claws' in Iles, 1961 close to the 'masticatory pad'. Also in representatives of Euconchoecinae and of Archiconchoecinae, distal and proximal teeth or tooth lists seem to be present (Müller, 1894; Poulsen, 1969; Chavtur and Stovbun, 2003; Kornicker and Rudjakov, 2004 ). If we compare our descriptions with those of Claus (1891) and others, the toothed edge may correspond to the pars incisivus and the masticatory pad to the pars molaris. Finding the corresponding structures of the proximal and distal tooth lists (that might be better described as tooth ridges) in Spelaeoecia capax is more challenging.
To our knowledge only two SEM studies of halocyprid mandibles are available (Martens, 1979; Kock, 1992) . Both deal with representatives of the Conchoecinae. Proximal and distal tooth list are closely associated and both together are articulated with the incisor process. The proximal tooth list is covered by fine tubercles at its proximal surface whereas the distal tooth list is smooth (apart from a few bigger tubercles on one of the cusps). Based on these features, assuming that the distal tooth list corresponds that of the lacinia mobilis of Spelaeoecia is quite reasonable, whereas the proximal tooth list might be homologous to the distal comb-like spine in Spelaeoecia. A more reliable comparison based on SEM of representatives in all subfamilies, however, is needed before final conclusions about the homology of the different parts can be made.
One other aspect needs some attention. A row of terminal cusps at the distal edge of the basis as described herein is restricted to representatives of the Halocypridina and is not found in any other ostracode (R. Maddocks, personal communication, 2005) . We are also not aware of any other crustacean possessing such teeth row on the basis of the mandibles.
Comparison with Peracarida
The mandibular gnathal edge of Spelaeoecia capax shows indeed some striking similarities to those in certain peracarids. The 'lacinia mobilis' resembles the left peracarid lacinia (in particular found in certain Mysida, Amphipoda, Isopoda; see Richter et al., 2002) in its orientation parallel to the incisor process, the presence of distal cusps similar to those of the incisor process, and the articular condyle. The comb-like spines of the intermediate area look similar to elements of the peracarid 'spine row' or even to the right lacinia mobilis in Peracarida, which, however, is probably nothing else but a particular element of the spine row (Richter et al., 2002) . The most important difference to the peracarid gnathal edge is the symmetry in the ostracode mandibles -remember that the structure called herein 'lacinia' on both mandibles in Spelaeoecia capax resembles only the left lacinia mobilis in peracarids. Nevertheless, we have little doubt that if these ostracode mandibles had been recorded in a peracarid, no peracarid specialist would hesitate to relate the particular elements to those common on the peracarid mandibular gnathal edges. Based on the sporadic presence of this kind of mandible within ostracodes, and the particular kind of asymmetric mandibles unique for peracarids (for a more detailed discussion see Richter et al., 2002) the 'lacinia mobilis' described herein appear convergently evolved to that in Peracarida. This is also in agreement with our current knowledge on crustacean phylogeny. The presence of distinct pars incisivus and pars molaris might support the idea that these two elements were present on the mandibles of the mandibulate ancestor (Edgecombe et al., 2003) .
